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14 IRRIGATION AND DRAINAGE

galc’ dissolved from soil minerals depends upon several facters, ln-
cluding: (a) soil mineral solubility, (b} the lonic and total salt
concentration of the entering water, {c) the replacement frequency of
the soil sclution or the amount of leaching, and other factors. Under
some conditions, slightly soluble compounds are actually precipitated
from the irrigation water into the sol].

Several papers have been published on the salinity of drainage
waeters and on factors influencing both salt concentration and total
salt outflow in these waters (2, &4, &, 10, 11, 12}, Mosat of these
papers have concerned lands that have been irrigated for many years.
Kew management techigues to reduce salt outflows from irrigated lands
by minimizing leaching (11) and to manage irrigation so that much of
the scluble salt remains in the lower soil depths below the crop root
zone (1, 14) bave been shown to be effective. The overall impact of
irrigation on the ground water quality must concern both newly irriga-
ted lands and older irrigated lands as well as irrigation management.
Studies of this kind are few. McNeal and Starr (9) reoported the
potential salinity hazard of irrigacing new lands in the Horse Heaven
Hills area of Washington, and Carter and Robbing (3) have recently
reported salt outflows from new and old ‘irrigated lands. This paper
reports the impacts of irrigating both new and old lands on ground
water quality.

i

Experimental Methods

One experimental site was located om lond that hed never been
frrigated. This site was similar to millions of hectares of land in
the western Y.5.4. and in other countries that could be irrigated, if
water were avallable. This site will hereafter be referred to as the
N-site, representing newly irrigated land. Ancther site was selected
on the same soil series in an area that had been irrigated since 1905,
or about 70 vears, with Snake River water. Snake River water has an
electrical conductivity (EC) averaging about 500 pmhos/cm, and the
foilowing ionic composition in meq/liter: Catt = 2,54, Zm++ = 1.23,

#at = 0,90, kKt = 0.12, C1™ = 0.66, HCO4 = 1.38, and $0,” = 0.88,

The following nutrient ion comcentrations in ppb were: zowlz = 120 and-.
mobnw = g6 (&, 6). This site will hereafter be referred to as the
O-site, representing old irrigated land.

The two 8ites were on Portneuf silt loam soll and were 5 and 4 m
deep over fractured basalt, respectively. Average annual precipitation
i3 22 cm, Actual precipitation during the two year study period was
measured at an offiecial weather station located near the O-site.

The experimental layout at both sites consisted of 12, 1i-m
square, leveled and bordered plots, 6 m apart, arranged in a complecely
randomed design. Furrows about 70 cm opart aund about 15 cm deep were
formed on the plet surfaces. Three water application treatments, each
replicated four times, were applied in 2, 4, and 8, 20-cm applicacions,
totaling 40, 80, and 160 cm of Snake River water ecach season for two
scasons. Water applications were distributed at about egqual time inter~
vals for each treatment throughout the 5~-month season. These treatments
will hereafter be referred to as low, medium, and high water application
treatments, respectively. A water meter was used for measuring the
amount of water applied.

The plots were not cropped and were kept weed-Eree to aveld a
transpiration component in calculating the quantity of water passing
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through the soil. Evaporation from the soll surface after each {rriga-
tion was caleculated from the relaticnship:

E = B.5 exp (-0.139%)

where E is evaporation in mm/day, and £ is time in days. After 20 davs
{ollowing irrigation, evaporation was assumed to remain constant ar ouu
mm/day (3). Evaporation during the noncropping scason was measured
using weighing lysimeters near the O-site.

Soils at both sites were sampled at 30,5-cm Iincrements to the
fractured basalt bedroek before initiating irrigation treatments and ar
the end of each irrigation season. Undisturbed core samples were
collected initially for bulk deasity determinations (7). Field water
content was determined gravimetrically on all samples. By measuring
the amount of water applied, calculating evaporation, and determining
the quantity of water in the soil, the guantities of water passing
threugh the soil during ecach season were calculated, Saturated extracts
of the soil samples were prepavred and analyzed for electrical conducti-
vity {EC) as a measure of total soluble salts. Quantities of total
salt in the soll were calculated by converting values ebtained from the
saturated extract aznalyses to a fleld moisture basis. By this means,
the total quantities of salt in the seil initially and at the end of
each season were determined, and the guantities of total salt leached
from the soil were calculated from the difference. The quantity of
salt addad in the irrigation water was alsc included in the calcula-
tions.

Initial sell water and salinity data were obtained by averaging
results from four samplings by auger or core equipment to bedrock at
each site. Subsequent data at the end of each irrigation scasen were
averagea of edight auger samplings per treatment, comprised of two
samplings per plot. Differencec between treatments were groat, and no
statistical analyses were felt necessary,

The salt removal from the N-site svil and the quantity of water
required to remove it was compared to the salt removed from the O-sfte
soil, The quantity of water reguired to remove residual salt from the
O-site soil per unit depth of soil was calculated. The cxvcnﬁo: =alt
removal from soils at both sites was calculated based upon irrigation
management to provide different leaching fractions.

Results and Discussion

S0il at the N-site was initially quice dry, containing onlv 60 enm
of water in the 5-m soll depth, whereas soil -at the O-site contalned
108 ¢m of water in the 4-m depth. Therefore, considerably more water
was required to wet the so0il at the N-site than ar the D-site,

Water pessed through the soil only with the high water application
treatment at the N~site the first season, but with both medfum and high
treatments at the O-site (Table 1). Water applied by the low and
medium water applications increased the soil water content at the b~
site to depths of 260 and 450 cm respectively, the first season, Water
passed through the cntire depth at both sttes the sccond season, except
the low water application treatment at the N-site, where the soil water
content was Increased over the entire depth, PFossibly a small amount
of water passed through.
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